The purpose of this paper is to evaluate the effectiveness of ISO9001 through achieving its intended objectives and determine its impact on the performance dimensions of oil and gas drilling companies which are related to operations and HSE. 375 samples were obtained using a structured questionnaire from oil and gas drilling companies operating in OMAN to conduct an empirical study. A structured equation modeling (SEM) through SMART PLS was applied in order to determine the impact of ISO 9001 effectiveness on the performance dimensions of oil and gas drilling companies. The findings of this study reveal as identified in the literature, the dimensions of the ISO 9001 effectiveness which are evaluated by the degree of achievement of the standard's objectives, namely (continuous improvement, customer focus, prevention of nonconformities, risk-based thinking, leadership & commitment and Competency framework) and reveals its significant contribution to the performance of the oil and gas drilling companies. The operational and HSE performance of the oil and gas drilling companies are directly and significantly influenced by ISO 9001 effectiveness. The findings of this study revealed that the R2 value for the first order constructs which are the six ISO objectives are all above the 0.7, implying that the six constructs significantly explain the second order construct ISO 9001 QMS effectiveness. The R 2 for QMS effectiveness is 0.460 which means that, 46% of the variation in performance can be explained by effective quality management systems. The effect size f 2 was calculated to assess the effect each latent construct has on Quality Management Systems. It has been revealed in this study that PNC has the highest effect on QMS followed by CI, RBT, L&C, CF and CFW respectively. From the Q square statistic, it is inferred that QMS 9001 effectiveness has a high (strong) effect of 39% on performance. Finally, the Model fit was assessed based on the SRMR criteria by which it revealed a good fit of the model which was 0.052. These findings will support practitioners and decision makers to focus on quality related problems that might occur in their current or future projects to enhance their organization performance.
Introduction
In general, the world economy depends on the service sector ). Oil and Gas industry is one of the most critical service sectors by which it contributes the most, in the economy of majority of countries around the world, (Donwa, 2015) . One of the sectors in oil and gas industry is the upstream sector which also known as the exploration and production (E&P) such as drilling and work over activities (Perrons, 2013) , which are executed by drilling rigs. Drilling rigs are mainly defined as massive structure hoisting equipment used to drill well bore which can be water wells, oil wells or natural gas wells with an overall objective to produce Oil and Gas (Robinson, 2015) . These drilling rigs can drill wells On-Shore whereby the drilling unit will be allocated on the land or drill wells Off-Shore by which the rigs will be allocated on the sea (IADC, 2015) .
The current markets demand that the oil and gas drilling companies shall establish and implement QMS according to internationally accredited management standard such as ISO 9001 (Karapetrovic, 1998) . In addition, drilling companies should continually improve the effectiveness of their quality management systems (QMS), Marin (2011) to enhance their performance. In fact, having QMS is simply a requirement to do business in this sector, (Gomez, 2011) . For example, there is a mandatory clause in all oil and gas drilling tenders in OMAN for the bidders to be an ISO (International Organization for Standardization) 9001 (QMS) certified company, with an overall objective to enhance their performance.
However, previous studies supported that only obtaining and preserving the ISO 9001 certificate is not enough, (Lee, 2011) and fulfilling and conforming to a quality standard's minimal requirements by itself is insufficient. Nowadays, the main competitive edge shifts from simply applying the ISO 9001 standard to successfully implementing an effective quality management system (QMS) after obtaining the certification. Hence, if the drilling companies aim to achieve their targeted performance and higher results, the accomplishment of a quality certificate to ISO 9001 should not be the end, but the starting point for deploying an effective QMS in the quest for quality improvement.
Despite oil and gas drilling companies operating in OMAN are having ISO9001. However, it is not reflected in their performance which is indicated by two critical aspects namely: Health, Safety and Environment (HSE) performance through recordable trend and Operational performance through Non-Productive Timing (NPT) trend. Thus, and given the contradictory nature regarding the successful implementation and contribution of ISO 9001 to company performance, more fact-based and statistically oriented studies in the area of the ISO 9001 QMS are required. Accordingly, Augustyn and Pheby, Yaya et al. and To et al. specifically highlight the need for further contextual research for the impact of ISO 9001 on performance in several service sub-sectors. In addition, examining how the depth of ISO 9001 implementation influences company performance in the long run has been suggested by Jang and Lin and Sampaio et al. A company having established a QMS according to ISO 9001 should test the standard's effectiveness by evaluating the degree to which its pre-established objectives and expectations are achieved. Defining for the first time in the oil and gas sector ISO 9001 effectiveness as the achievement of ISO 9001 objectives, the purpose of the present study is twofold: first is to evaluate the validity of ISO 9001 QMS effectiveness model, by providing empirical evidence from the oil and gas sector. Second to that is to highlight the impact of ISO 9001 effectiveness on the oil and gas drilling companies' performance (e.g performance dimensions are defined as HSE and operational performance).
By exploring ISO 9001 effectiveness patterns and performance outcomes in oil and gas organizations, this study provides new and practically relevant insights into the literature. Data from large oil and gas drilling companies were obtained and analyzed using Structural Equation Modeling-Partial Least Squares method which is addressing recent studies limitation. For example, according to Pozma (2012) , due to the small sample size, the relationships between ISO 9001 effectiveness and the performance dimensions of service companies are determined through multiple linear regression analyses that are applied separately. Consequently, the structural equation modeling (SEM) technique, that allows the concurrent determination of the relationships among several factors, cannot be applied due to sample size restrictions. Thus, future research studies should be conducted based on a larger sample of service companies to which the SEM technique can be applied. In doing so, the statistically significant differences among small-, medium-and large-sized companies can also be detected (regarding ISO 9001 effectiveness and company performance).
The rest of the paper is structured as follows: in the first part, the literature is reviewed in order to precisely define ISO 9001 effectiveness and specific company performance dimensions. In the next part, the methodology of the research study is described which is followed by the data analysis and the respective results. Then, the results are discussed including conclusion and recommendations for oil and gas drilling companies.
Literature Review

ISO 9001 Effectiveness
According to the ISO 9001 standard, "effectiveness" is defined as the extent to which the anticipated objectives are achieved (ISO 9001:2000 (ISO 9001: , 2000 namely: Customer focus, Continual Improvement and prevention of non-conformance. In addition, many studies which were conducted in QMS confirmed and validated that the three main ISO9001 Objectives which will determine its effectiveness.
which were designed to be process based approach (ISO9001:2008 (ISO9001: , 2008 . In 2015, ISO released the new version of ISO9001: 2015 which is considered to be a risk-based approach (ISO9001: 2015, 2015) and this is the forth objective of ISO9001. In addition, two extra objectives of ISO9001 were derived from previous studies including Ahmed -2016 , Todorust-2012 , Zwain-2012 and Umar-2004 namely leadership & commitment and competency framework.
The six ISO 9001 objectives identified in the literature namely (prevention of nonconformities, continuous improvement, customer satisfaction, risk based thinking, leadership & commitment and competency framework) that define ISO 9001 effectiveness was further verified and confirmed using a sample of large oil and gas drilling companies and objective data that was drawn from the actual documents of ISO 9001 from oil and gas drilling companies. Table one summarizes ISO 9001 objectives which achieves its effectiveness by different studies in different industries. 
3.Quality cost
In addition, the indicators for the assessment of these six ISO objectives are drawn from the study of (Ali, 2018) supported by literature review as summarized in Table two . 
Company Performance Dimensions
Effectiveness and efficiency of quality management implementation are important for improving performance of an organization. Many quality managements studies in the past studied the effects of different quality practices on the overall performance. The oil and gas performance dimensions for this study have been defined and divided into two categories namely: HSE performance and operational performance.
HSE performance is measured by the degree to which the general conditions of drilling activities promote the completion of well delivery without fatalities or injuries (Company x, 2017) . Drilling activities are known as one of the most dangerous and risky activities throughout the world as large amount of people are being killed and injured every year around the world (IADC, 2017) . For this study, the HSE performance will be measured through recordable trends. Recordable trends are considered to be injuries or fatalities.
According to Johnston and Clark, 2001 operational performance refers to measurable aspects of the outcomes of an organization process such as reliability, production cycle time, and inventory turns. Terziovski, Feng and Samson, 2007 define operational performance as performance related to an organizational internal operation such as productivity, product quality and customer satisfaction. Hasan and Kerr, 2003 describe operational performance variables as productivity and quality, scheduling and delivery. Measures of productivity and quality are productivity, efficiency, cost of quality and errors and defects. Measures of scheduling and delivery are lead time, timeliness of delivery and vendor relations. Operational performance in this study will be measured through the percentage of non-productive timing for the drilling units. Devaraj, (1995) path analytic model of a theory of quality management underlying the Deming management method: preliminary empirical findings.
Quality performance
In addition, Table four summaries the indicators of performance dimensions in oil and gas industry. 
Conceptual Model
In evaluating the variables that affect company performance, the Partial Least Square Structural Equation Modeling (PLS-SEM) was used, and a conceptual model designed. PLS-SEM is used for causal predictive analysis. This method is nonparametric in nature, which means that this method does not need any supposition concerning the distribution of the data. In addition, PLS-SEM handles a distribution from the data using bootstrapping technique to find out the significance value of path coefficient. The aim of this study is to apply PLS-SEM to better nce is concern ectively. The The questionnaire adopted for the study comprised of two parts-Part A was related to demographic profile and Part B included items on QMS Effectiveness factors in to the performance. The rating scale used was 1-strongly disagree to 5-strongly agree.
The dependent variable, performance of the participating companies, was calculated as the sum of HSE performance and Operational performance. As performance was measured in terms cost, the performance ranking of the firm was reversed ie lower the performance (measured in terms of cost) higher would be the rank.
Primary data was checked for missing values, outliers and un-engaged responses. To get a better understanding of the sample, the relationship between demographic variables (age, experience, educational qualification and designation) and QMS effectiveness was examined using Karl Pearson's co-relation and Analysis of Variance (ANOVA). To get a preliminary idea about the relationship between QMS constructs and performance mean scores of the constructs were calculated for each participating oil and gas drilling company. The proposed model was evaluated through Structural Equation Modeling-Partial Least Squares Method. The Software used for data analysis was Smart PLS Version. The following section discusses the results of the study.
Data Analysis and Results
Demographic Profile and QMS Factors
The study identified the relationship between the demographic profile of the respondents and QMS factors. A statistically significant relation exists between QMS factors and age, experience, qualification and designation of the respondents. The results are presented in the following 
ISO 9001 Objectives and Performance
The study than compared the mean scores of the factors for the four participating oil and gas companies. C3-the company with the lowest cost had the highest score on all the factors affecting Quality management system. On the other hand, the firm with the highest cost, had comparatively the lowest mean scores across all the dimensions. The findings are reported in the following table: The relationship between ISO 9001 QMS Effectiveness and performance was examined using Structural Equation Modelling-Partial Least Squares method using Smart PLS Version 3. Although, the results for the measurement and the structural model are estimated simultaneously, we will first discuss the reliability and validity of the measurement model followed by an evaluation of the structural mode.
Evaluation of Measurement Model
The measurement model had seven first order constructs-Leadership and Commitment, Risk Based Thinking, Competency framework, Prevention of non-conformities, Customer Focus, Continual Improvement and the dependent variable Performance. The measurement model was assessed for the reliability of its individual indicators, internal consistency and discriminant validity.
Internal Reliability of the indicators was evaluated using the item loadings and t-statistic. A rule of thumb is to accept an indicator with loading greater than 0.7 and significant t-statistic. The results are presented in the following table: Loadings on all the constructs were significant and ranged between 0.769 and 0.98, demonstrating that the data possessed convergent validity.
Reliability is the accuracy or precision with which the indicators measure the corresponding construct. Individual item reliability was assessed using Cronbach's alpha, Rho-A, Composite reliability and Average Variance Extracted. According to Nunnally (1978) [43] for a scale to be considered as reliable, the values of Cronbach alpha should be greater than 0.7 and AVE greater than 0.5. The reliability results are presented in the following table: Each of the construct in the proposed model had values of cronbachs alpha, rho A and composite reliability above the threshold limit of 0.7 and AVE above 0.5 establishing the reliability of the constructs.
Discriminant validity of a construct is a measure of how distinct the construct is from other latent variables. The study used the Fornell-Larcker Criterion to assess the discriminant validity of the constructs. In the above table the square roots of AVE (the diagonal items) are presented in bold. The off-diagonal items are the inter item correlations. For the scale to possess discriminant validity, the off-diagonal items should be lower than the diagonal items. According to the Fornell Larcker criterion, it can be concluded that the constructs possessed discriminant validity.
After ascertaining that the measurement model was reliable and valid, the study than evaluated the structural model.
Structural Model
Measuring the Value of R 2
The structural model is evaluated based on R 2 , path coefficient β and its statistical significance, Effect Size f 2 and Q 2 . The coefficient of determination tells the amount of variation in the construct can be explained by the model. The R 2 value for the first order constructs are all above the 0.7, implying that the six constructs significantly explain the second order construct ISO 9001 QMS effectiveness. The R 2 for QMS effectiveness is 0.460. In the current study, 46% of the variation in performance can be explained by effective quality management systems.
Measuring the Effect Size f 2
The effect size f 2 was calculated to assess the effect each latent construct has on Quality Management Systems. An effect size between 5 and 15% is considered moderate and greater than 15% as a strong effect. The f 2 values are tabulated as follows: 
Estimation of path coefficient (β) and T-statistics
The Beta value and its statistical significance was assessed through boot-strapping. The results of path analysis are summarized in the following table: ijbm.ccsen Model fit was assessed based on the SRMR criteria. If SRMR is less than 0.08, the model is said to have a good fit. The results presented in the following table indicate that the empirical data fits the model. 
Discussion
This study has contributed to evaluate the validity of ISO 9001 QMS effectiveness model and to highlight the impact of ISO 9001 effectiveness on the oil and gas drilling company performance operating in OMAN using SMART-PLS technique.
The results of the study revealed that the six ISO objectives namely L&C, PNC, CI, RBT, CF and CFW have a significantly positive effect on QMS effectiveness (R 2 =0.460, p=0.000), predictive relevance (Q 2 = 0.398) and Standardized Root Mean Square Residual (SRMR=0.052).
The final SEM results revealed that the prevention of non-conformity factor had the highest effect size (f 2 = 35.92%). Therefore, the oil and gas drilling companies should pay more attention to prevention non-conformity related factors to improve the effectiveness of their quality management system which will be reflected in their performance. The remaining objectives have moderate effect on QMS effectiveness ranked as follow: CI and RBT values are (f 2 =26.042%, f 2 =25.271%) which are coming under PNC and this gives clear indication for oil and gas companies to focus more on the risk-based approach in a continual improvement manner. Remaining objectives are L&C and CF with values of (f 2 =24.264%, f 2 =23.023% respectively) and the least score was with the CFW (f 2 =16.607%). The findings of this study showed that QMS effectiveness is defined as the extent to which the anticipated objectives are met and these objectives are: L&C, PNC, CI, RBT, CF and CFW.
Leadership and commitment is one of the defined objectives to achieve the effectiveness of QMS. This correlate with Kumar, 2012 who claim that leadership and commitment from top management will promote a positive organizational culture that is capable to lead, own and support QMS actions among employee from different level of the organization. It was further indicated in table 2 and 7 that although four sub-elements are influencing leadership and commitment namely policy statement & objective set up, participation & involvement, organization structure set up and resource allocation. However, policy statement & objective set up is having the highest impact on leadership & commitment in Oman oil and gas drilling companies followed by resource allocation which means that oil and gas companies need to focus more on simplifying their polices and ensuring that the objectives are clearly set to the workforce.
Customer focus is considered to be another objective which defines the effectiveness of QMS. This is in-line with the results of Dahlgaard (2013) who claimed that total quality management implemented through QMS is an evolving system of practices, tools and training methods for managing organizations to provide and results into customer satisfaction in a rapidly changing world. It was further indicated in table 2 and 7 that although five sub-elements are influencing customer focus namely defining customers including interested parties, understanding customer needs, measuring customer feedback, controls including recovery plan to address customer needs and establishing effective communication. However, effective communication is having the highest impact on customer focus in Oman oil and gas drilling companies followed by controls including recovery plan to address customer needs. This was evident among the 4 companies selected for this research by which the best performing company among the four did focus more and scored the highest in the customer satisfaction as indicated in table 7.
Prevention of non-conformity is considered to be another objective which defines the effectiveness of QMS. Duke Okes (2017) concluded a positive influence of sustaining corrective actions to eliminate non conformity on the overall performance through a study on root cause analysis. It was further indicated in table 2 and 7 that although five sub-elements are influencing prevention of non-conformity namely process conformity, establishing an effective quality assurance/ quality control system (QA/QC), preventative maintenance, deliver of corrective actions which shall be part of the recovery plan and ensure complying with legal and contracts requirements in Oman oil and gas drilling companies. However, deliver of corrective actions is having the highest impact on prevention of non-conformity followed by process conformity. Oil and gas companies shall focus on this element as process non conformity will lead to NPT which is considered to be one of performance diminutions in oil and gas industry.
Risk based thinking is considered to be another objective which defines the effectiveness of QMS. This correlate with the new version of ISO 9001:2015 standard, which states that risk-based thinking is considered to be one of the main objectives of the QMS and a key requirement for verifying the effectiveness of ISO 9001. In addition, Risk-based thinking enables an organization to determine the factors that could cause its processes and its quality management system to deviate from the planned results, to put in place preventive controls to minimize negative effects and to make maximum use of opportunities as they arise and enhance the overall performance. It was further indicated in table 2 and 7 that although five sub-elements are influencing risk-based thinking namely risk assessment, audits at different levels, management of change, effective communication of learnings and opportunities identification in Oman oil and gas drilling companies. However, effective communication is having the highest impact on risk-based thinking followed by opportunities identification. Oil and gas drilling rigs are associated with many risky activities by which companies shall really focus on this seriously, otherwise a catastrophic disaster might happen. This was evidence after the major blow out accident which occurred in Gulf Mexico in 2010 by which one of the drilling rigs got blow out ending up with eleven fatalities and billions of dollars including reputation was lost. Hence, promoting the risk-based approach was one of the objectives in the newly released version of ISO9001:2015 and the released API Q1 & Q2 risk-based standards specifically for oil and gas sector. Oil and gas companies who did not yet obtain this approach shall have a structured plan to obtain this culture.
Continual improvement is considered to be another objective which defines the effectiveness of QMS. This is in-line with Zeng, 2007 who confirmed that continual improvement is considered to be vital element in achievement of expectations and overcoming barriers to implementation of the dynamic QMS systems. It was further indicated in table 2 and 7 that although five sub-elements are influencing continual improvement namely developing of CI business plan, process of documentation review and update, process simplicity, visual management and improvement ideas under the theme of opportunity identification in Oman oil and gas drilling companies. However, improvement ideas are having the highest impact on continual improvement followed by process simplicity.
Competency framework is considered to be another objective which defines the effectiveness of QMS. This confirms to Mangal (2009) who claimed that competency frame work is a planned process to modify attitude, knowledge, skills or behavior through learning experience to achieve effective performance in an activity or range of activities. It was further indicated that although four sub-elements are influencing competency frame work namely skills and training, coaching, awareness and establishing a competency frame work related to drilling activities in Oman oil and gas drilling companies. However, skills and training is having the highest impact on competency frame work followed by establishing a fit for purpose drilling competency frame work.
As shown in Table 7 , a higher order construct ISO 9001 QMS effectiveness with six constructs-Leadership and Commitment, Risk Based Thinking, Competency Framework, Prevention of Non-Conformities, Customer Focus and Continual Improvement was validated. A statistically significant negative relationship between ISO 9001 QMS Effectiveness and performance exists, as the performance dimensions in oil and gas industry are measured through cost by which the less the cost (which will indicate less HSE and NPT), the better the performance will be.
Conclusion
The present study contributes to the existing body of literature by investigating the effects of ISO 9001 effectiveness on oil and gas drilling companies' performance. However, the major point that differentiates the present study from similar studies concerns the fact that ISO 9001 effectiveness is introduced here and assessed by definition through the degree of achievement of the ISO 9001 objectives in oil and gas industry and moving from process based approach to risk based approach, namely leadership and commitment, competency framework, risk based thinking, continuous improvement, customer satisfaction focus and prevention of nonconformities. It is also worth noting that, while ISO 9001 effectiveness has been widely mentioned in the literature as a significant parameter of quality management and company performance, no studies, to the best of authors' knowledge, use these ISO 9001 objectives and their indicators using the newly released version in order to assess ISO 9001 effectiveness in oil and gas companies. According to the study findings, by achieving the ISO 9001 objectives (in other words by increasing ISO 9001 effectiveness), the company's performance will be improved.
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